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© Enzyme Immobilization and bioaffinfty separations with perfiuoro carbon polymer-based supports. 

© A bioaffinity separation method Is provided along with a 
solid affinity support utilized in that method. Additionally, 
immobilized enzyme systems are provided for use as enzyme 
electrode systems. The support Is based on an inert carrier with 
ligands or binders attached to its surface. Methods for 
preparing such supports and their use in capturing target 
molecules from samples and in analytical applications are also 
provided. 
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Description 

ENZYME IMMOBILIZATION AND BIOAFFINITY SEPARATIONS WITH PERFLUOROCARBON 

POLYMER-BASED SUPPORTS 



TE TOs N 'iwe;tion'fs related to the performance of affinity separations and more specific^ Jo enzyme 
ImmobiEaS and the performance of bioaffinity separations utilizing solid penluorocarbon polymer-based 
10 supports and their use in capturing molecules through specific binding reactions. 

BACKGROUND ART 
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can be defined as any separation achieved by employing the specific binding of one 
molecSe S hotter Btoaffinity separation is defined as an affinity separation in which one of the compounds 
™S I i ^^Taffinity reSon is biologically active or is of biological interest. Bioaffinity separahons generally 
involve at leal one ^iomacromolecule. such as a protein or nucleic acid, as one of the components of the 
^Zn riritesTwh bioaffinity binding pairs include: antigen-antibody, substrate-enzyme. 

pSn^ucS acid; reactive dye-prote.n. reactive dye-nucleic acid; «g «- terms * nd b,nder 

will be used to represent the two components in specific b.oaffinlty binding pare. 

AT^rSTJeparations are generally considered to require the use of solid earners derivataed with £ hgand hor 
binder Thie separations can be carried out as batch processes or chromatographic processes with the 
™f r l2^L h^nreferred Affinity chromatography is well known and has been reviewed, for example, in 
aft' Low^t^ North rtM^O-m ^am 

New York 1978 Lowe describes the characteristics desirable In a solenoid support to be used in an affinity 
seTaraSon Accon^g to Lowe, the solid support should form a loose, porous network to allow uniform , and 
unSred entry and exit of large molecules and to provide a large surface area for .mmobil.zat.on of the 
SZ^hS7brchemically inert and physically and chemically stable; and the support must be capable of 
EtionaSon to allow subsequent stable coupling of the ligand. Additionally, the particles should be 
nnifnrm qnherical and riasd to ensure good fluid flow characteristics. 

S's SS5o5iS^«ulW* for affinity chromatography is extensive and will "^e re«ev»d I lere 
(see Lowe 1978 for partial listing). It is not generally possible for a given support to achieve all of the above 
££££ One 'requirement faced in preparing affinity supports from any carrier *£«^Z*£** 
attachment- of the Hgand or binder to the carrier. The most common method employed is covatent attachment 
oSerTby modrfSon of the carrier surface with a reactive reagent which the n covalently bonds to ^the 
UgSdTr bfnSer. Representative examp.es of this approach are given by Weetal [Methods 
volume XUV- Immobilized Enzymes. Chapter 10. 134. Ed. K. Mosbach. Academic Press. New York, (1976)]. 
¥2 £S?J Sapproach are as follows: modification of the surface properties of the carrier 
JSBSJSn^h i^SSd nonspecific binding of unwanted proteins; inactivate i of a signjeant 
40 poSn of SSrlds or binders being bound; and the permanence of the attachment preventing recovery of 

^^^SXSSSZ!^ is the nonspecific adsorption of the ligand or binder to the eerier 
Th£ apDorachTrlviewed by Messing [Methods in Enzymology. Volume XLlV:lmmob,l.zed Enzymes. Chapter 
1? 149 Ed K Mosbach. Academic Press. New York. (1976)]. The major disadvantages of th» approach are 
relk iSv weak aSachment. some or all of the bound ligand or binder is generally released dunng use; and 
partS InaXtiS of «• Hgand or binder being attached to the carrier. Depsite these disadvantages, this 
annroach is still widely used due to its inherent simplicity. , . 

^nSSwrtSi p3ers have been used as carriers to which ligands have attached by adsorption 
[U 6 TS3S £2S to Fishman on October 22. 1974; WO 8603-840-A filed by Rljsloiniv QrorangCT; and 
SieroieiDis^rtation Abstracts. Int. B., Volume 44, 153 (1983)1. No attempt was made to modify the Uganda to 
eS a sp ! 52££ton between the ligand and the carrier. Sakagani et al. [EP 0.01 1.504. published July 20. 
19831 d£«e the Se of electrodeposition to attach ligands to fluoropolymer ion-exchange membranes. 
J&ISSZS™^ to modify the ligand to effect a specific interaction between the Hgand and the 

55 ^sZby et al. (U.S. 4.317.879. issued March 2. 1982) disclose the coverient attachment of an enzyme, glucose 
oxidase to a fluorocarbon membrane through paraformaldehyde linking. 

Sato et • al .[V S 4.619.897. issued October 23. 1986) disclose the immobilization °f enzymes ort ° ^"J™* 
resin membrane which is made hydrophilic on one side by the penetration of a P ert "? r ^/ u ^J? t '^ 
LgenttoT prescribed depth. The asymmetrically functional membrane thus ^^'J^SSS^Si 

60 enzyme and a crosslinking agent such as glutaraldehyde to achieve enzyme immob.lKat.on. The product could 

^S^SSZ^SSS^m^ fluid-based liquid supports prepared by partitioning perfluoro- 
substitt^igands or binders to the surface of droplets of an emulsion of liquid perfluorocarbons. 
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Affinity separations often form a component part of other processes. One example is their use in 
heterogeneous immunoassays. Here the affinity separation is used to capture an analyte from a complex 
mixture such as serum or plasma. After capturing the analyte, the contaminants are washed away and the 
analyte is detected using well known assay protocols. 

Some common solid supports in this area are plastic spheres (beads), interiors of plastic test tubes, 
interiors of microtitre plate wells, magnetic particles, and porous glass particles. One disadvantage of these 
systems is the difficult and inefficient attachment of ligand or binder to the support. 

Certain separation problems have been traditionally dealt with by liquid-liquid extractions. For example, in 
nucleic acid hybridization assays, requiring purified nucleic acid, a nucleic acid from the sample, such as DNA 
or RNA, needs to be bound to a solid support. To obtain the nucleic acid to be probed It must first be released 
from a cell (if within a cell), by lysis, then extracted from the lysate. The most common extraction technique 
uses an aqueous phenol/chloroform mixture (Maniatis et al., Molecular Cloning: A Laboratory Manual, 
pp. 468-9. Cold Spring Harbor Laboratory, 1982). Proteins, which are the major component of the rysate, tend 
to interfere with the extraction. Following extraction of the nucleic acid, excess pheno! must be extracted with 
ether and then the ether evaporated. The nucleic acid containing solution is then concentrated prior to 
deposition on a soiid support; see, for example, Church et al, Proc. Nat. Acad. Sci. USA, Volume 81, 1991 
(1984). This is a tedious and hazardous process with many opportunities for material losses along the way. 

Because affinity separation is a powerful technique and because currently available supports suffer from 
various disadvantages, there Is a need for improved supports. These should have the following properties: 
physical and chemical stability; chemical inertness; compatabiiity with a variety of biological samples; utility In 
batch and chromatographic applications; high surface area; ability to allow high flow rates in chromatographic 
applications; ability to provide ready and stable attachment of iigands or binders to the surface; and allow 
simple efficient regeneration of the support. 

DISCLOSURE OF THE INVENTION 

The affinity supports of this invention are based on solid perfiuorocarbon polymer carriers to which Iigands 
or binders are securely attached. The affinity supports are chemically inert and have low nonspecific binding to 
the iigands and binders. 

The method of conducting bioaffinity separations comprises the steps of: 

1) forming a solid affinity support by attaching a ligand or binder to the surface of a solid 
perfiuorocarbon polymer carrier; and 

2) capturing a target binder or ligand, complementary to the ligand or binder attached to the carrier 
from a mixture using said affinity support. 

The ligand or binder is attached to the surface by modification of the ligand or binder with perfiuorinated 
reagents to allow secure attachment to perfiuorocarbon polymers. 

DISCUSSION OF THE INVENTION 

The perfiuorocarbon polymer-based solid affinity supports of this invention offer unprecedented advantages 
in carrying out bioaffinity separations. The greatest advantages of using solid perfiuorocarbon polymer-based 
affinity supports relate to the inertness and rigidity of the carrier. Other advantages are allowing recovery of 
scarce or expensive ligand or binder and the attachment of Iigands or binders with known activity. The solid 
perfiuorocarbon polymer-based supports of this invention offer additional advantages such as being stable in 
an aqueous environment and being amenable to treatment to achieve low nonspecific binding to native 
proteins, nucleic acids or other components of biological samples. 

The supports of this invention comprise solid perfiuorocarbon polymer carriers and securely attached 
Iigands or binders. By perfiuorocarbon is meant a molecule which contains the largest possible or a relatively 
large proportion of fluorine atoms in its structure. Perfiuorocarbon polymers are known to be inert. Some 
perfiuorocarbon polymers which can be used to form the solid affinity supports of this invention are: various 
Teflon® fiuorocarbon polymers, polytetrafluoroethylene, polyvinyffluoride, and polyvinylidene dlfluoride. 
(Teflon* is a registered trademarks of E. I. du Pont de Nemours and Company.) 

By ligand Is meant an antigen, hapten, nucleic acid, enzyme substrate, vitamin, dye or other small organic 
molecule including enzyme substrates, effectors and inhibitors and by binder is meant an antibody, enzyme, 
nucleic acid, binding protein, synthetic mimics of binding proteins such as polyiyslne and polyethylenelmlnes 
or other biomacromolecule capable of specific binding, enzyme/substrate, etc. Interactions. 

The affinity support must have the ligand or binder securely attached to the carrier. By secure attachment is 
meant an attachment capable of surviving the steps Involved in the use of the solid supports of this invention 
such as In bioaffinity separations. However, it is expected that this attachment needs to be reversible when 
desired, for example, when desiring to regenerate the carrier, such as by displacement of ligand or binder by 
chaotroptc agents. Secure attachment is necessary so that ligand or binder does not contaminate the purified 
product and also to prevent loss of capacity of the support. With prior supports this is usually accomplished by 
covaiently attaching the ligand or binder to the support. In addition to attaching ligand or binder securely, it is 
desirable not to alter the general inertness of the carrier nor to introduce functional groups which might 
increase nonspecific binding. Further, it is desirable to develop general methods which can be applicable to a 
variety of Iigands or binders. 

The preferred method for preparing perfiuorocarbon polymer-based affinity supports is referred to as the 
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partition or adsorption method, in this method the ligand or binder is modified to ^^J^^ j*J 

3SS?£=£!!i5* *tJL ■» mm « r^em <» «. sue*** expound US ed. *» p h « *• 

^5SSiTSeSSo^ul»tau»on) required t o provide secure ertachntant .0 the eurt.ce ot me 
bv sK S^enSoJa as we»as the need to retain the biological activity of the ligand or bmder It has 

•such nrocedure would involve specific substitution of the Fc portion of the IgG class amroooy vmn anp 
SKS Sowing the attachment of the antibody to the perfluorocarbon earner in ^a specrffc 
orieSon Ss would allow attachment of the antibody with its ^^Jf^ST^S^i^SS 

SSS?SSS?»35? STJEler Id panlculatl, amend*, to tHIttUtt The Pe^"""* 
binder oen be recovered front the eupport using obaofrop« agent, end MW« 
Slfreuonlto to reerteoreneet. Ctutofropie „,««. «N* l""^^^^! ^ 
from perfluorocarbon affinity auppotta are urea and ammonium thiocyanate. various water mtscioie org.™ 

^^^^^^^^^^^^ 

HgSor 9 bSers and, therefore, this treatment must be carried out after the «am£ancC the JW^SS 
Eluorosurfactants will not. however, cause the release of the specially modrfied bgands or binders from 

^TpTiorocarbon-polymer based supports can also be £*222^^ 

reformed using the same components or fresh polymer could be substituted. This allows recovery ana reuse 
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t of valuable ligand or binder. Certain supports can also be sterilized without separation of the compounds if the 

ligand or binder can retain biological activity under appropriate sterilization conditions. These considerations 
are particularly important to applications such as extracorporeal blood processing or preparation of 
therapeutics for use in humans. 

The use of solid perfluorocarbon polymer-based affinity supports in extracorporeal blood depletion therapy 5 
also offers another unique advantage. An uncoated and unmodified perfluorocarbon column of filter can be 
placed downstream from the depletion column so that rf any trace amounts of perfluorinated ligand or binder is 
released from the depletion column, it will be bound by the uncoated perfluorocarbon. 

Another application of the solid affinity supports of this invention is their use to capture DNA from solution. A 
perfluorocarbon polymer-based affinity support was prepared through the partition method with histone w 
proteins attached to the surface of the support. Histones are highly positively charged proteins which Interact 
with DNA In the cell to package the DNA Into a compact form. Surprisingly, It has been found that a 
perfluorocarbon polymer-based affinity support prepared from modified calf thymus histones and porous 
PTFE membranes or other carriers can capture DNA from aqueous solution. While histones were used in the 
described process, other ligands such as potytysine, anti-DNA antibodies and specific oligonucleotide 15 
sequences capable of capturing only complementary base sequences, can also be utilized. 

Another application which illustrates the advantages of the! use of perfluorocarbon goiymer-based affinity 
supports, is the immunoassay. One such assay Is a qualitative enzyme linked immunosorbent assay (EUSA) in 
which color can be visually detected on the surface of filter paper, porous membrane, plastic paddle or other 
solid surfaces. This assay can be readily adapted to quantitative assays and to the use of other detectable 20 
signals besides color. It is anticipated that a particularly advantageous application of the affinity supports of 
this invention would be achieved if only portions of a carrier were highly fluprinated so that the ligand or binder 
could be attached only to discrete portions of the carriers. This might be achieved by coating portions of a 
hydrocarbon polymer with Riston® photopolymer resist material, exposing to light areas where no binding of 
ligand to carrier is desired, dissolving unexposed resist material, and then exposing the bare hydrocarbon 25 
regions to fluorine gase. The highly fluorinated portions could then function as described to bind modified 
ligand or binder. 

Yet another application is in the construction and use of immobilized enzyme systems such as enzyme 
electrodes by immobilizing enzymes onto solid perfluorocarbon polymer-based supports. In this application, 
an enzyme can be bound to a fluorocarbon membrane of an electrochemical gas-sensor (e.g., O2 and NHa). 30 
The enzyme is chosen to be able to catalyze a reaction which generates a product or consumes a coreactant 
which can be monitored electrochemical ly. The electrochemical signal provides a measure of the analyte 
concentration, in this application, the enzyme acts as the binder and the target analyte as the ligand. 
* A urea sensitive electrode can be constructed by binding the enzyme urease to a Teflon® perfluorocarbon 

membrane of an ammonia gas-sensor. The urease can be bound to the Teflon 9 perfluorocarbon membrane . 35 
using the partition method. It is advantageous to use a microporous membrane in order to increase the 
^ amount of ureas bound. In addition to the advantages noted above, this application albo benefits from not 

having to employ a second support membrane frequently required for binding of the enzymes. 

The following examples further illustrate the invention. 

40 

EXAMPLE 1 

DEMONSTRATION OF ADSORPTION OF A PERFLUOROALKYL SUBSTITUTED PROTEIN TO SOUP 
FLUOROCARBON SURFACES 

(Perfiuorooctyl)propanoyl imidazolide, lH,1H,2H,2H-perfluoroundecanoic imldazolide, was prepared from 45 
% perfiuorooctylpropionic acid as follows: 4.9 g of perfluorooctylpropionic acid (lCN Biomedicals, Inc., Piatnvlew, 

New York) was dissolved in 15 mL of dry tetrahydrofuran and added to a stirred solution of 1.8 g of 
1,1'-carbonyldiirnidazoIe (Sigma Chemical Co., St. Louis, MO) in 36 mL of dry THF at room temperature. The 
reaction mixture was stirred for 30 minutes, during which time the product began to crystallize. The mixture 
was cooled in Ice-water and filtered In a glass-fritted Alter funnel. The crystals were washed with ice-cold, dry 50 
THF and dried with a stream of dry air. The yield of (perfluorooctyl)propanoyl imldazolide was 3.8 g, 68% of the 
theoretical yield. The melting point of the product was 128°C. 

Fluorescently labeled human gamma-globulin (FITC-higG) was prepared by adding 1.0 mg of fluorescein 
isothiocyanate (FITC) suspended in 2 mL of 0.1 M disodium hydrogen phosphate solution to 80 mg of human 
gamma-globulin (Sigma Chemical Co., St. Louis, MO) dissolved In 5.0 mL of 0.2M disodium hydrogen 55 
phosphate solution. The pH of the stirred mixture was adjusted to 9.5 by the addition of 0.1 M trisodlum 
phosphate solution and the total volume increased to 8.0 mL by the addition of 0.145M sodium chloride 
solution. The reaction mixture was stirred for 30 minutes at room temperature. The reaction mixture was 
applied to a 25 x 2.2 cm column of Bio-Gel* P6 (Bio-Rad Laboratories, Richmond, CA) equilibrated with 
phosphate buffered saline. The FITC-hlgG was eluted In the exclusion volume of the column, free of unreacted 60 
and hydrolized FITC. Spectrograph^ analysis of the FITC-hlgG showed that the degree of conjugation was 
3.34 moles of FITC per mole of gamma-globulin. 

To 6.75 mg of the FITC-hlgG, prepared as above, dissolved In Ice-cooled 0.1 M phosphate buffer, pH 8.0, was 
added 0.5 mL of a THF solution of (perfiuorooctyl)propanoyl imidazolide containing 20 mg per mL. The reaction 
mixture was stirred in an Ice bath for two hours. The reaction mixture was applied to a 3 x 26 cm column of 65 
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5 amount of available amino groups present between a control (no imidazole treatment) ana tne prep 

mixed f^^Suoroethylene) membrane (8.2 mm dia., 1 micron pores, #TE37. from Schleicher & 
^Cmon^ro^E membrane, *95-10-04 (Orion Research Inc .Cambridge^ M«J| 

EXAMPLE 2 

■■■■MB 

contained a total of 212 ng HRP activity; the second 27 ng and the third 7 ng. Thereafter, ^ecoiumn eiuanis 
when a dark blue color rapidly developed. 
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EXAMPLE 3 



100/S ^tert butanol and 20/0 Tween 20, before adsorption of the perfluoro-alkylated histone. 
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EXAMPLE 4 

PREPARATION AND USE OF AN IMMUNOAFFINITY FLUOROCARBON SUPPORT 

Perfluoroalkylated human immunoglobulin (PF-hlgG) was prepared as described in Example 1. It was 
purified on a Bio-Gel* P6 column and collected In 0.1 M phosphate buffer, pH 8. From the results of previous 
experiments, performed under identical conditions, the degree of perfluoroalkyiatipn is assumed to be about 
20Q/6 of the available amino groups. 

10 mL of a 304 jxg/mL buffered solution of PF-hlgG was rotational ly mixed overnight with 2.1 g of Teflon P 
powder (E. I. Du Pont de Nemours and Company, Wilmington, DE). The total amount of PF-hlgG adsorbed was 
determined spectroscopicalry by difference and found to be. 2.64 mg. The antigen support was transferred 
quantitatively to a small chromatographic column attached to a Pharmacia FPLC chromatography system with 
peak integration facilities provided by a Spectra-Physics SP4100 computing integrator. The column was 
thoroughly washed with a 0.2<Vo aqueous solution of Zonyr* FSN (E. I. du Pont de Nemours and Company) 
reduce nonspecific binding to fluorocarbon based support matrices. 

To assess the amount of binding of nonspecific Immunoglobulin by the column, 0.5 mL samples of a 421 
|ig/mL solution of goat IgG in 0.1 M sodium citrate buffer, pH 8, containing 0.0085 M sodium chloride and 0.2<Vb 
Zonyl FSN, were injected onto the column. The recovery of the eluted goat IgG was found to be 100o/o, by 
comparison with peak area values obtained by direct passage through the detection system (no column 
present) of equivalent protein samples. The adsorption of nonspecific immunoglobulin can therefore be 
considered negligible. 

A series of affinity separations for the purification of goat anti-human IgG immunoglobulin was performed by 
repitition of the following cycle: 

1. Injection of 0.5 mL of a 400 \ug/mL solution of goat anti-human IgG Immunoglobulin (Jackson 
. ImmunoResearch Labs, Avondale, PA) in 0.1 M sodium citrate, pH 8, containing 0.0085 M sodium chloride 

and O.20/0 Zonyl FSN. 

2. Washing the column with 0.1 M sodium citrate, pH 8, containing 0.0085 M sodium chloride and 0.2Qto 
Zonyl FSN, until base line on the adsorbance recorder is reached (about five column volumes). The 
integrated value of the resulting peak represents the 'unadsorbed' fraction of the appHed sample. 

3. Washing the column with 0.1 M sodium citrate, pH 3, untn base line returns to zero. The integrated 
value of the resulting peak represents the 'desorbed* specific antibody from the applied sample. 

4. Washing the column with about ten column volumes of the pH 8 citrate buffer. 

This cycle was repeated 41 times resulting in the following observations. The integrated peak value of the 
• 'unadsorbed* fraction of the sample had a mean value of 91 .7 + 3 \ig for the first nine applications. Thereafter, 
up to cycle 25, the value increased steadily up to a recovery of 120 jig. It was felt that this phenomena was due 
to gradual deterioration of the antibody sample caused by continued storage at room temperature. This was 
confirmed by replacement with a freshly prepared antibody solution when the values obtained over the 
remainder of the experiment returned to a mean of 96 + 10 jig per application. Except for the first cycle, the 
integrated peak areas of the 'desorbed* specific antibody fell very gradually over the period of the experiment 
from about 30 \ug to about 20 \lq equivalents. These recoveries compare very favorably with results obtained 
using established affinity supports where gradual fouling of the column of an accumulation of 
non-dissociatable, high avidity, antibodies similarly can result In gradual loss of recovery. The experiment, 
however, conclusively demonstrates the utility of the fluorocarbon based affinity support for preparative 
purposes. 

EXAMPLE 5 

UREA ELECTRODE 

Perfluoro-substituted urease was prepared by adding 2 mL of perfluorooctyl propanoyl imidazole (20 
mg/mL in tetrahydrofuran) to 20 mL of urease (E.G. 3.5.1.5) solution , which contained 1 mg of type VII urease 
from Sigma Chemical Company, St. Louis, MO, per mL of pH 8.0 phosphate. buffer. The reaction mixture was 
stirred for two hours in an ice bath, and then applied to a 25 x 2.2 cm column of Bio-Gel® P-6 (Blo-Rad 
Laboratories, Richmond, CA), equilibrated with pH 8.0 phosphate buffer. The perfluoro-substituted urease 
was eluted in the exclusion volume of the column, free from unreacted Imldazolide reagent. The 
perfluoro-substituted enzyme solution was concentrated four-fold using an Amlcon 8050 Concentration 
system with a 100.000 molecular weight cut-off membrane (Amlcon Corporation, Lexington, MA). 

The urea enzyme electrode was prepared by first wetting the microporous Teflon membrane of an ammonia 
gas-sensing electrode (Orion Model 92-10. Orion Research Inc., Cambridge, MA) by dipping It into an aqueous 
solution containing 10<Vo t-butanol and 2% Tween by volume. The excess wetting solution was blotted off and 
the membrane was placed Into the concentrated perfluoro-substituted urease solution for 5 minutes. The 
membrane was dried under vacuum in a desslcator, after which the exposure to the enzyme solution was 
repeated. After drying again In the dessicator, the membrane was placed Into the body of the ammonia 
electrode and the electrode was assembled as recommended by the manufacturer. 

The response of the urea electrode was tested by placing it into 25.00 mL of pH 8.5Tris buffer, containing 1 x 
10E-3 M EDTA, and making additions of a stock solution of 0.1 M urea, prepared In the Tris buffer. The 
steady-state potential readings were measured after each addition with a Model 130 pH/mV meter (Coming 
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Science Products, Medfieid, MA); typical respcnse is shown in Table 1. For comparison, the response 
obtained with a urea electrode prepared using unmodified urease is also included. 



TABLE 1 

Potential 

Potential n Unmodified 



10 urea concentration Perf luoro-substituted Urease 

Urea concentrate^ TTreaee Electrode fmV) Kiectrode (mV) 



O 



173.7 186.7 



15 4.00 X 10E-5 "3.6 185.0 



1.20 X 10E-4 



121.0 182.1 

100.1 177.2 
7.15 X 10E-4 80.8 167.0 

64.7 158.4 



3.19 X 10E-4 
7.15 X 10E-4 
1.50 X 10E-3 



ch^gefmm^^ 

No Inching of the perfluoro-substituted urease enzyme from the membrane was detectaoie. in me o 
solution after four days of soaking. 
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Claims 



1 - A X S cS-Ste^SL so,id carrier having icw nonspecific binding to ligands or 

"'"(Breast one Hgandorbinder securely but reversibly attached to *e surfaoeof said carrier. 
2 A support according to claim 1 , wherein the carrier is solid perfluorocarbon polymers. 
I Support a^rding to claim 1 or 2, wherein said ligand is se ected from anhgen, hapten, nucletc 

*%) capturing a target binder or ligand. complementary to the ligand or binder attached to the 
r.A^cera^ 
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